Objective: To assess the effectiveness of care in general practice for people with diabetes. Design: Meta-analysis of randomised trials comparing general practice and shared care with follow up in hospital outpatient clinic. Identification: Trials were identified from searches of eight bibliographic and research databases. Results: Five trials identified included 1058 people with diabetes, overall mean age 58.4 years, receiving hospital outpatient follow up for their diabetes. Results were heterogeneous between trials. In shared care schemes featuring more intensive support through a computerised prompting system for general practitioners and patients, there was no difference in mortality between care in hospital and care in general practice (odds ratio 1.06, 95% confidence interval 0.53 to 2.11); glycated haemoglobin tended to be lower in primary care (weighted difference in means of − 0.28%, − 0.59% to 0.03%); and losses to follow up were significantly lower in primary care (odds ratio 0.37, 0.22 to 0.61). However, schemes with less well developed support for family doctors were associated with adverse outcomes for patients. Conclusions: Unstructured care in the community is associated with poorer follow up, worse glycaemic control, and greater mortality than in hospital care. Computerised central recall, with prompting for patients and their family doctors, can achieve standards of care as good as or better than hospital outpatient care, at least in the short term. The evidence supports provision of regular prompted recall and review of selected people with diabetes by willing general practitioners. This can be achieved if suitable organisation is in place.
Introduction
The important and necessary involvement of general practice in diabetes care is well recognised. [1] [2] [3] [4] [5] Since 1970, increasing numbers of family doctors in the United Kingdom have assumed responsibility for the routine review of their patients with diabetes, for a variety of underlying reasons, although it is sometimes difficult to assess whether care has been shared or simply shifted. 3 6 Evaluation of diabetes care in the community has produced conflicting results. Satisfactory follow up in primary care has been far from universal and cannot be guaranteed, [7] [8] [9] but in certain circumstances general practitioners have achieved follow up and metabolic control at least as good as their hospital colleagues. [10] [11] [12] This study aimed to identify and evaluate all published randomised trials of hospital versus general practice care for people with diabetes, to compare the effectiveness of general practice and hospital care through the use of meta-analysis of the identified trials, and to explore variations in the findings of the individual trials.
Methods

Identification of relevant trials
Eight bibliographic and research databases were searched. The medical subject heading "diabetes" was combined with each of the terms in the box to identify all studies, in any language, indexed on Embase, CRIB, or Dissertation Abstracts. The search terms were then combined with the Cochrane Collaboration strategy for identifying randomised trials 13 on Medline, National Research Register, cinahl, PsychLit, and Healthstar. Finally, bibliographies of trials identified by computerised search were hand searched for further references to trials. Studies were included in which people with diabetes (insulin dependent or non-insulin dependent) were randomly allocated to hospital or to general practice or shared care for routine review and surveillance for complications, regardless of the quality of concealment of allocation or choice of outcome measures.
Data extraction
Descriptive data about each trial were extracted from the published reports; original authors were contacted for clarification when details about randomisation were not reported. Values for the following outcomes, where available, were extracted for hospital and general practice groups: means (and standard deviations) for glycated haemoglobin, final systolic and diastolic blood pressure, patient and health service costs, the number of diabetes reviews and glycated haemoglobin estimations per patient per year, and the numbers of patients dying, admitted to hospital, referred to dietitians and chiropodists, and lost to follow up. Losses to follow up were calculated as the mean number not attending each of the three stipulated interim appointments between annual reviews in one study 14 and the number with no record of an annual review in the rest.
Statistical methods
Peto odds ratios, weighted difference in means, and 2 tests of intertrial heterogeneity were calculated by using the fixed effects model of the Cochrane review manager software. 15 The denominator used to calculate effect sizes for mortality, follow up, and hospital admissions was the number of subjects randomised. The denominator for the remaining effect sizes was the number of subjects in whom that outcome had been assessed.
Sensitivity analysis
To determine if the findings were robust to different analyses, a random effects model was used, and the numbers of subjects randomised and the numbers in whom the outcome was assessed were substituted into the denominator for each of the comparisons. A stratified analysis was performed according to whether the model of shared care was basic or computer assisted (with a central computer to prompt both family doctors and patients to undertake protocol driven diabetes reviews), after the taxonomy of Hickman et al. 16 In addition, trials were stratified by publication year, the proportion of local practices taking part, and whether patients treated with insulin were included.
Results
The combined searches identified over 1200 studies, but only five met the inclusion criteria (table 1). All five trials used satisfactory randomisation of individual subjects, but they were of short duration, only one lasting more than 2 years. 17 In aggregate, 1058 people seen in hospital diabetes clinics were eligible and agreeable to randomisation to continuing hospital outpatient review or follow up in the community, either by their family doctor alone or as part of a shared care scheme. The organisation of care for the hospital outpatient group was not clearly defined, although the descriptions seem broadly similar. All the general practitioners were provided with educational sessions or protocols before the trials. However, the support for care in general practice changed over time. Two studies published in the 1980s evaluated basic general practice care, 17 18 two more recent studies included computer prompting systems, 19 20 and one recent trial by Hoskins et al compared both basic and prompted general practice care with hospital care and is therefore included in the table as two separate studies. 14 In the four studies that reported patients' age and sex, the overall mean age was 58.4 years, with no significant difference between groups (weighted difference in mean ages 0.26 years, 95% confidence interval − 1.25 to 1.77, 2 test of between trial heterogeneity 3.36, P > 0.3); 44.2% of the subjects were female. 14 17 19 20 Patients were free of "significant diabetic complications or serious medical conditions," and only a minority of subjects (124, 12.2%) were treated with insulin. 14 19 20 The report of Porter's study provided data only on mortality, although it was stated that "no statistically significant differences could be demonstrated between the two groups (hospital and general practice care) in any of the biochemical or clinical indicators selected for measurement." 
Meta-analysis
Metabolic control
Overall, there was no significant difference in metabolic control of patients receiving general practice and hospital care ( fig 1; the weighted difference in mean glycated haemoglobin was − 0.005% ( − 0.26% to 0.25%). The mean glycated haemoglobin in the general practice group was equal to or less than that of the hospital group in all three studies that evaluated prompted care. 14 19 20 This heterogeneity between trials was confirmed by the 2 value of 17.0 (P < 0.001).
Mortality
Two patients in the Hoskins trial who died were excluded from analysis and their treatment group was not reported. A total of 84 patients died during the remaining studies, significantly more in the general practice group (odds ratio 1.75, 1.11 to 2.74) ( fig 2) . Mortality remained significantly higher in primary care even if the two patients from the Hoskins trial were assigned to the hospital care group. Mortality varied between studies ( 2 = 3.74, P > 0.25), with most of the excess deaths in general practice care accounted for by the two earlier trials of care without prompting. 17 18 Losses to follow up Patients randomised to general practice care were more likely to be lost to follow up (odds ratio 3.05, 2.15 to 4.33). This finding was accounted for almost entirely by the early study by Hayes, 17 in which no organised system for recall was set up in general practice ( 2 = 114.8, P < 0.0001), supporting a stratified approach to analysis (see below).
Hospital admissions
Only two studies reported usable data for hospital admissions: the earlier study favoured hospital care and the later one favoured prompted general practice care. 17 19 In addition, the diabetes integrated care evaluation (DICE) study, without reporting raw data, found no significant differences between prompted general practice and hospital care in unscheduled diabetes consultations or diabetes related hospital admissions. 20 Blood pressure Systolic and diastolic blood pressure did not differ between the prompted and hospital groups in two studies that included this variable (table 2). 14 20 Reviews and referrals Two of the recent studies showed that patients were reviewed more often in the prompted group than in 17 hospital outpatient departments and were tested more frequently for glycated haemoglobin (table 2) but were less likely to be referred to the dietitian (table 3) . More chiropody referrals were made in the prompted group (table 3) ; however, as the two trials produced conflicting results for this outcome, the pooled data are unreliable. 19 20 Costs Data on costs were not comparable between studies. Both studies that assessed costs borne by patients reported that they were lower in the community. 18 20 As regards the health service, basic general practice care cost about half as much as hospital care 14 18 ; prompted general practice care was found to be cheaper than hospital care by Hoskins 14 but more expensive than hospital care in the DICE study.
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Stratified analysis
The studies fell into two categories based on the presence or absence of central, computerised prompted recall for patients and professionals in general practice. This division was supported by the heterogeneity of glycated haemoglobin results (fig 1) and mortality (fig  2) . The between trial heterogeneity identified for each outcome when all trials were included in the analysis almost disappeared when trials of prompted care were considered separately (for glycated haemoglobin 2 = 3.90, P > 0.10; for mortality 2 = 0, P = 1.0; and for losses to follow up 2 = 1.63, P > 0.30). Studies that incorporated prompting (Hurwitz, 19 DICE, 20 Hoskins 1 14 ) tended to produce outcomes favouring general practice care. Glycated haemoglobin values were lower (weighted difference in means − 0.28%, − 0.59% to 0.03%) and losses to follow up were significantly lower (odds ratio 0.37, 0.22 to 0.61) in prompted care but mortality was no different from that in hospital clinics (odds ratio 1.06, 0.53 to 2.11).
Sensitivity analysis according to the selection of denominator (either the number randomised or the number of subjects in whom the outcome was assessed) had no impact on the direction or significance of the effect sizes. The use of a random effects model affected significance only for comparisons with marked heterogeneity (mortality and losses to follow up when all trials were combined, and chiropody referrals).
Discussion
Meta-analysis based on a few small trials should be treated with caution, but this study suggests that prompted general practice care of people with diabetes, in certain circumstances, can be as good or better than hospital care. Furthermore, as losses to follow up were significantly higher from the hospital than from prompted general practice care and these defaulters tend to have poor outcomes, 21 22 the other comparisons may underestimate the achievements of prompted care in general practice.
Generalisability
The study population-patients who were happy to attend hospital clinics, had no diabetic complications or serious medical conditions, and were prepared to be randomised-represented between 38%
19 and 88% 20 of clinic attenders. Furthermore, the representativeness of the general practice participants was variable, from just three practices, 20 through half, 18 to almost all local practices becoming involved. 14 17 Thus conclusions from the meta-analysis should be generalised with caution. There is certainly little evidence to support the existing degree of general practice responsibility for diabetes care. Stratification of trials by the proportion of local practices involved did not explain interstudy heterogeneity.
Selection bias
The five trials were published in two of the journals that have been extensively hand searched. 23 24 The search strategy identified the same randomised trials and most non-randomised studies cited in a comprehensive systematic review including personal communication with authors. 3 Thus publication bias and selective identification of positive studies are unlikely to explain the heterogeneity.
Sources of heterogeneity
Although stratifying by prompted or routine care explained the statistical heterogeneity, there are potential alternative explanations. The prompted care trials all reported in the past 5 years, so any variation could be a function of time. Fortunately, one recent study included both a prompted group (Hoskins 1) with better outcomes and a routine general practice care group (Hoskins 2) with rather poorer outcomes.
14 Although the delivery of diabetes care by family doctors has undoubtedly improved over the past 20 years, time does not explain the heterogeneity and central prompting seems to confer additional benefit.
Heterogeneity could be due to the deterioration of hospital care since the early study by Hayes, 17 but this is unlikely given that hospital care compared favourably with the routine general practice care arm of the Hoskins trial.
14 There was little variation in the mean ages of the patients, and this did not influence the interpretation; neither did treatment at entry to the trial-studies including patients receiving insulin showed the effect of prompting. 14 20 Although the evidence that prompting explains the variation between studies is strong, the statistical tests for heterogeneity have low power, and residual unexplained vari- ation in outcomes may still exist with a non-significant test.
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Other limitations of meta-analysis
The relationship between a complex, multivariate intervention (for example, introducing prompted care) and mortality or glycaemic control is unlikely to be linear; hence meta-analysis may produce imprecise estimates of effect size. 26 In addition, data were extracted by just one author. However, it is reassuring that the findings are consistent with earlier reviews. 3 27 Perhaps the traditional literature review with metaanalysis for a few key outcomes provides a suitably balanced perspective. Furthermore, the heterogeneity between studies, and possible explanations for it, provide the main conclusion. Meta-analysis can magnify biases in original reports, and it attributes similar weight to findings from excellent and mediocre studies. This meta-analysis included all randomised studies to avoid subjective judgments of trial quality or arbitrary choices of an inclusion threshold based on explicit assessment criteria. 26 28 Limitations of the trials One concern is whether these outcomes can be maintained in the long term. Clearly, 14 years ago in Cardiff, patients lacking regular prompted recall were worse after 5 years. 17 As no other studies lasted longer than 2 years and the Hayes trial was responsible for much of the heterogeneity, this needs further research, as does the cost effectiveness of prompted care. Research should consider the potential duplication of care in the hospital and community and the balance between extra expenditure early on, as unmet need is identified, and longer term savings as expensive complications are avoided. 11 29 The extent to which the differences in process measures identified in this review influence the inexorable progress of diabetes remains unclear. 30 Nevertheless, the variation in long term outcomes seen in these trials, and in other studies, 8 31 suggests that the organisation and delivery of care for this costly and increasingly common chronic disease are extremely important. 32 The taxonomy and the appraisal of shared care are not fully developed; the studies tended to focus on clinical measures, hence the review is similarly constrained. Research is required to identify the important factors in successful shared care. Evaluating a complex process of managed change, such as the introduction of shared care, in terms of metabolic control only is limited, particularly for people with non-insulin dependent diabetes. Changes in health service delivery should achieve health gain, particularly reduction in risk factors for macrovascular disease; future studies should attempt to measure this. 33 General practice care seemed to be popular with patients, 19 20 even if it seemed suboptimal by most objective measures. 8 Some of these non-biochemical outcomes may prove to be more important than metabolic control in assessing how effective the systems of care are at helping people manage and adjust to their lifelong condition. Contributors: SG wrote the protocol, performed the searches (with help from Pat Spoor and Cathy Bennett), corresponded with original authors, extracted and analysed the data, wrote the paper, and is guarantor for the study.
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Commentary: Meta-analysis is a blunt and potentially misleading instrument for analysing models of service delivery
Trisha Greenhalgh
The organisation of diabetes services in the United Kingdom is currently high on both clinical and political agendas. The disease is common (and getting commoner); the variability in current standards is dramatic and unaccountable; the evidence for health gain from systematic care is compelling; and the level of unmet need is probably unparalleled in any comparable condition. The service gap could, it seems, be competently filled by primary care, 1 2 and resources should naturally follow the patient. 3 Some hospital diabetologists are palpably concerned about a service designed, delivered, and evaluated by generalists-but, in the era of the primary care led NHS, few are prepared to publish their reservations. The term "shared care," with its nebulous connotations of the best of both worlds, is increasingly used in an attempt to square the circle.
The cry for reallocation of resources is met, predictably and legitimately, with one for evidence of effectiveness. The stakes are high, but the evidence from published randomised controlled trials is scanty and of variable quality. The technique of meta-analysis, in which the results of separate clinical trials are summed mathematically, tempts us with the explicit promise of a level of objectivity, power, and precision that goes beyond that achieved in the individual component trials. 4 The result of Griffin's analysis, which is what some of us wanted to hear, is, broadly, that there is "no significant difference" in selected clinically relevant endpoints between structured care delivered in primary care and the same or a similar package delivered in the secondary sector. The conclusion, which I predict will go down in history as politics presented as science, is that "regular prompted recall and review of people with diabetes by willing family doctors" is achievable, is beneficial to patients, and should be supported by "suitable organisation." Meta-analysis is inappropriate for trials which address different hypotheses, or which address the same hypothesis in very different ways. 5 A high degree of statistical heterogeneity (measured by the 2 statistic or an equivalent) is a necessary but not sufficient criterion for assessing the clinical importance of differences in inclusion criteria and methodology. Two apples and three oranges make two apples and three oranges, not five appleoranges, even if the individual fruits are the same size or weight.
The intervention arms of the five trials shown in Griffin's figure 1 included two shifted care packagespatients were discharged empty handed in Cardiff 6 and sent to private general practitioners with a hospital driven protocol in Sydney, Australia ("Hoskins 2"). 7 Griffin contrasts these with three prompted care packages: patient-held checklists in Islington, 8 divided (and, arguably, duplicated) care in Aberdeen, 9 and nurse coordinated care ("Hoskins 1") in Sydney. 6 The last three models have in common the three Rs of successful structured care: registration, recall, and regular review, but their methodological differences (some but not all of which Griffin discusses) are more striking than their similarities. 10 The aspects of care that contributed to the measured outcomes in each of these underpowered studies may thus be quite different, and the apparent increase in precision of the point estimate of effect may be illusory.
We should be aware of the danger of false objectivity in a meta-analysis that draws together trials which are disparate, out of date, parochial, or plagued with practical limitations, particularly when no attempt is made in the analysis to weight them for generalisability or methodological quality. 5 We should also note that randomised trials tend to attract not only a certain type of clinician but also a highly selected and atypical group of patients, who tend to be younger, less ill, and more accommodating than the general clinic population, and who virtually always speak the mother tongue of the investigator.
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The conclusion from this diverse clutch of randomised trials in the methodologically challenging field of service delivery should therefore be cautiously drawn and modestly argued. Demands on the time and skills of primary care practitioners are high, 12 and there is a deafening absence of evidence that the standards (such as they are) achieved in these subsidised short term studies could be achieved, let alone sustained, by "ordinary" primary care teams. Griffin acknowledges that things other than mortality and the biomedical dataset (notably, long term continuity of care and prevention of losses to follow up) are of paramount importance in the delivery of lifelong diabetes care, and others have argued persuasively that the quality of primary care must be measured by the tools of the humanities as well as those of evidence based medicine. 13 My own view is that in planning diabetes services we should use evidence, and meta-analysis where appropriate, not just to consolidate our knowledge but to face up to our ignorance and our uncertainty. Apart from the resounding failure of unplanned and unstructured care, the trials described above have raised more questions than they have answered about optimum organisational models for diabetes care.
We still do not know, for example, the precise mix of competencies needed for delivering different aspects of education, surveillance, and support to people with diabetes. We do not know either the nature or the optimum time interval of the essential "routine" review. And we certainly do not know how best to communicate across interprofessional boundaries in so called seamless care. Although quantitative randomised trials can and should be conducted to address some of these issues, other issues will require primarily a social science rather than an epidemiological perspective.
A memorable patient The dead fairy sign
Insight is reflecting on the words of others. In medicine this means listening to your patients. My memorable patient was a little old lady, who remarked towards the end of a long Monday morning surgery, "Oh, doctor, you have just killed a fairy." Wondering if my ears needed syringing, I was creating a list of possible psychiatric diagnoses as the patient continued, "Didn't your mother ever tell you, every time you sigh you kill a fairy?" I was forced to admit that she had not.
This was surprising because a childhood spent in Cornwall had given me a healthy respect for, and knowledge of, the unworldy. I had recently bought my wife, whose family was full of such odd sayings, a copy of A Dictionary of Omens and Superstitions. This book provided no reference to sighs, fairies, and death.
From then on each time I started to sigh mental images of fairies falling from the skies, dying in mid-flight, began to haunt me. These were not the fay, gossamer winged creatures pictured by Arthur Rackham that are again in fashion. My fairies were the original Celtic fairy or piskie. These are amoral creatures, childlike in nature, and capable of great malevolence. In folklore they were held responsible for those otherwise inexplicable episodes of misfortune that afflict us all. Indeed, until recently, being touched by such a fairy was commonly recognised as the cause of a stroke. These were not creatures willfully to destroy, for-like bees-would not the death of one cause the rest of the swarm to fall on you? My sighing days were over and I began to observe others.
Within the practice it struck me that certain patients singlehandedly slay fairies at an almost genocidal rate. On entering the consulting room they have slaughtered several before seating. More lie mortally wounded as the first sentences are uttered. These patients usually present with a list of multiple symptoms or complaints. These patients are difficult to manage, frequently returning with yet more worries or symptoms. My newly discovered mental imagery now revealed a trail of fairies, dying fairies, spiralling down like sycamore seeds in the autumn winds, as these patients left the room.
I now understood why, whatever the advice I proffered, they would soon return with yet more woes. For dogging their steps, growing ever more malicious, were the surviving fairy brethren. Angered by the untimely demise of their kinsmen, they would now ensure misfortune to guarantee the patients' return. It dawned on me that a chance remark by a little old lady had revealed a new category of patient. These were not just depressed, stressed, or heartsink. They were fairy killers.
Some patients, caught early enough may, like me, benefit from this novel insight. The more Rambo-inspired all seem to have been blinded (by the fairies?) to any possibility of insight. An attempt at explanation only lead to the sort of puzzled look I originally gave the little old lady. Any effort to push the concept is unnecessarily dangerous. The patient could leave the list or, worse still, the local community mental health team might begin to pay me undue attention.
However, now as they leave the room from a supposedly final consultation I can unfailingly spot the patient who will shortly return with yet another tale of woe. For as the surgery door closes, there lying on the floor (visible only to those with eyes to see) and gasping its last breath is a small dying fairy.
And the little old lady? I never saw her again.
Graham Lewis, general practitioner, Hampton, Middlesex
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